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SUMMARY 


Problem 

Delineation  of  factors  which  impact  on  the  incidence  of  disease  and 
non-battle  injuries  is  requisite  to  Navy  medical  resource  planning. 
Previous  investigations  at  Naval  Health  Research  Center  have  indicated  that 
operational  theater  and  ship  size  influence  outpatient  illness  rates. 
Objective 

The  present  investigation  seeks  to  determine  if  differences  exist  in 
disease  incidence  rates  between  combat  forces  afloat  during  the  Vietnam 
conflict  and  ships  deployed  after  hostilities  ceased. 

Approach 

Sickcall  data  collected  aboard  vessels  involved  in  combat  operations 
during  the  Vietnam  war  were  contrasted  with  illness  data  from  similar  sized 
ships  deployed  to  the  same  geographical  regions  after  the  conflict. 
Illness  rates  per  1000  per  day  were  computed  and  reported  with  95% 
confidence  intervals. 

Results 

There  was  no  significant  difference  between  overall  illness  rates 
aboard  carriers  during  and  after  the  conflict;  though  differences  were 
generally  slight,  the  individual  illness  categories  of  respiratory 
disorders,  symptoms  and  ill-defined,  and  accidents  exhibited  significantly 
higher  rates  during  the  conflict.  Among  destroyers/frigates  significant 
increases  in  overall  illness  rates  were  seen  during  two  time  periods 
following  the  cease-fire;  the  individual  categories  of  infective  and 
parasitic  disorders,  respiratory  diseases,  and  skin  and  subcutaneous  tissue 
problems  yielded  significantly  higher  rates  aboard  the  small  ships  after 
the  conflict. 

Conclusions 

Illness  rates  of  forces  afloat  during  combat  operations  do  not 
parallel  the  increases  seen  among  ground  troops  involved  in  wartime 
maneuvers.  Factors  which  may  have  contributed  to  this  difference  include 
fewer  exposures  to  infectious  agents  among  forces  afloat,  no  reduction  in 
combat  threat  associated  with  shipboard  illnesses,  and  less  perceived  need 
during  shipboard  combat  operations  for  medical  attention  to  health  problems 
seen  routinely  under  peacetime  conditions. 
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OUTPATIENT  ILLNESS  INCIDENCE  ABOARD  U.S.  NAVY  SHIPS 
DURING  AND  FOLLOWING  THE  VIETNAM  CONFLICT 


Introduction 

Research  comparing  hospital  admissions  between  combat  and  non-combat 

troops  indicated  higher  rates  of  disease  and  non-battle  injuries  (DNBI) 

among  those  involved  in  hostilities^.  The  elevated  DNBI  rates  seen  in 

Marines  during  the  Vietnam  conflict  were  likely  a  result  of  two  major 

factors:  1)  troops  stationed  in  Vietnam  were  exposed  to  a  variety  of 

infectious  disorders  endemic  to  that  region  that  their  control  counterparts 

would  not  be  expos'-d  to,  and  2)  the  pressures  of  combat  had  a  deleterious 

effect  on  immunological  system  functioning  making  it  less  capable  of 

fending  off  disease.  That  American  troops  were  subject  to  numerous  viruses 

endemic  to  Southeast  Asia  is  an  established  fact  and  a  psychosocial 

component  of  inmur.  logic  functioning  has  also  been  extensively 
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documented  '  .  The  pressures  of  combat  are  undeniable — this  stress  alone 
would  be  expected  to  yield  elevated  disease  rates  but  coupled  with 
exposures  to  foreign  viruses  and  other  disease  agents,  higher 
hospitalization  rates  are  quite  understandable. 

It  is  unclear,  however,  whether  disease  rates  among  shipboard  personnel 
involved  in  combat  support  would  likewise  show  the  same  patterns  when 
compared  with  forces  afloat  not  involved  in  hostilities.  Previous 
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research  indicated  higher  rates  of  outpatient  visits  aboard  a  battleship 
during  combat  periods  than  while  enroute  to  and  in  port.  A  broader  gauge 
of  the  impact  of  afloat  combat  support  operations,  though,  might  be 
obtained  by  comparing  outpatient  rates  aboard  ships  deployed  during  periods 
of  hostilities  with  post-conflic'.  deployments.  In  this  manner  the  overall 
effect  on  health  of  shipboard  combat  deployments  may  be  contrasted  with 
deployments  in  which  hostilities  are  a  more  remote  possibility. 

Recent  analyses  have  indicated  that  ship  size  as  well  as  geographical 
region  are  factors  in  illness  incidence^'®.  The  intent  of  the  present 
investigation  is  to  determine  if  deployments  during  the  Vietnam  conflict 
had  different  rates  of  illness  incidence  than  similar  sized  vessels  in  the 
same  region  after  the  discontinuation  of  hostilities. 
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Method 

Two  separate  sources  of  outpatient  data  were  examined  in  an  effort  to 

determine  differences  in  illness  rates  by  level  of  hostilities.  The  first 

set  of  sickcall  data  was  from  a  series  of  East  Aaia  deployments  from  1967 
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to  1973  on  which  outpatient  visits  were  recorded  '  '  .  Included  in  these 
deployments  were  tnree  carriers  engaged  in  combat  support  during  the 
Vietnam  conflict  and  one  carrier  that  was  deployed  to  the  same  East  Asia 
region  following  the  cease-fire.  The  second  source  of  illness  data  was  a 
product  of  the  Medical  Services  and  Outpatient  Morbidity  Reporting 
system1^.  The  monthly  morbidity  reports,  as  they  are  commonly  known,  are 
completed  by  each  ship  and  maintained  at  the  Naval  Medical  Data  Services 
Center,  Bethesda,  MD.  Morbidity  data  collected  aboard  small  ships 

(destroyers/frigates)  within  the  time  period  of  1971-1975  were 
investigated.  These  data  were  examined  in  three  time  frames  corresponding 
to  differing  levels  of  hostilities:  two  ships  in  1971-1972,  during  the 
Vietnam  War;  eight  ships  in  1973,  immediately  subsequent  to  the  cease-fire; 
eight  ships  in  1975,  two  years  following  the  cease-fire.  Command  history 
data  maintained  at  the  Naval  Historical  Center,  Washington,  D.C.,  were  used 
to  determine  deployment  locales  and  time  frames.  Illnesses  occurring  while 
the  ships  were  in  transit  to  and  from  East  Asia  were  not  used  in  the  rate 
calculations. 

Illness  rates  were  computed  par  1000  strength  per  day.  For  both  data 
sources  only  the  initial  visit  for  a  specific  illness  per  individual  enters 
into  the  rate  calculations;  no  follow-ups  or  revisits  for  the  same  illness 
were  used  in  the  disease  tallies.  Ninety-five  percent  confidence  limits 
based  on  the  normal  distribution  were  calculated  to  determine  if  the  rates 
during  the  Vietnam  conflict  differed  significantly  from  either  of  the 
subsequent  time  frames.  The  Dunn  method  of  adjusting  the  significance 
level  for  multiple  comparisons11  has  been  applied.  Additionally, 
individual  illness  category  percentages  have  been  computed  to  determine  if 
there  are  proportional  shifts  in  the  types  of  outpatient  visits  seen  during 
the  different  time  frames.  Chi  square  tests  were  performed  to  determine 
if  the  distribution  of  illness  categories  differ  between  combat  and 
non-combat  deployments. 
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Results 


Frequencies  and  rates  of  outpatient  medical  disorders  aboard  ships 
during  the  Vietnam  con  ct  and  the  time  periods  subsequent  to  the 
cease-fire  are  seen  in  Table  1  and  Table  2.  Neither  carriers  nor  smaller 
ships  exhibited  higher  rates  of  overall  illness  incidence  during  the  period 
of  combat  support  than  in  the  time  periods  immediately  following  the 
cessation  of  hostilities. 

Though  slightly  lower  during  the  Vietnam  conflict  than  the  year 
immediately  following,  there  was  no  significant  difference  between  overall 
rates  of  illness  aboard  the  carriers.  Categories  of  disease  exhibiting 
significantly  higher  rates  for  the  carrier  after  the  cease-fire  were 
infective  and  parasitic  disorders,  genitourinary  diseases,  and 
musculoskeletal  problems.  Subcacegories  of  disease  that  were  significantly 
higher  aboard  carriers  after  the  conflict  were  upper  respiratory  infections 
and  sexually  transmitted  diseases. 

Within  the  major  diagnostic  categories,  however,  carriers  during 
Vietnam  did  exhibit  significantly  higher  rates  of  sickcall  visits  for 
respiratory  disorders,  symptoms  and  ill-defined,  and  accidents.  The  only 
subcategories  of  disease  significantly  higher  during  the  period  of  conflict 
aboard  carriers  were  nasopharyngitis  and  dermatitis. 

Among  the  destroyers/frigates  groups  of  ships,  significantly  higher 
overall  rates  of  illness  were  seen  aboard  ships  in  1973  and  1975  when 
compared  with  ships  in  the  same  region  during  the  conflict.  This 
progressive  rise  in  outpatient  illness  incidence  with  lessening  hostilities 
is  graphically  presented  in  Figure  1. 

Categories  of  diagnostic  disorders  that  yielded  significantly  higher 
rates  for  small  ships  in  1973  than  in  the  years  preceding  the  cease-fire 
included  behavioral  disorders,  respiratory  diseases,  and  skin  and 
subcutaneous  disorders;  subcategories  of  diseases  exhibiting  higher  rates 
the  year  the  cease-fire  was  signed  were  upper  respiratory  infections  and 
nasopharyngitis. 

Two  years  after  the  cease-fire  the  following  categories  of  disease 
rates  aboard  destroyers  and  frigates  were  significantly  higher  than  those 
of  similar  ships  providing  combat  support  during  Vietnam:  infective  and 
parasitic,  respiratory,  and  skin  and  subcutaneous  disorders.  Individual 
subcategories  of  disease  yielding  significantly  higher  rates  for  this 
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post-conflict  time  period  were  sexually  transmitted  diseases, 
dermatophytosis,  upper  respiratory  infections,  nasopharyngitis,  and 
influenza. 

Rank  orderings  of  the  outpatient  illness  categories  and  the  category 
percentages  of  the  illness  total  are  seen  for  carriers  in  Table  3  and  for 
destroyers  and  frigates  in  Table  4. 

Comparisons  of  illness  category  distributions  during  combat  periods 
with  the  year  of  the  cease-fire  yielded  highly  significant  differences  for 
both  carriers  (x2«953.81,  df-10)  and  destroyers/frigates  (x2-93.70,  df-10). 
Across  both  sizes  of  ships,  accidents  exceeded  expected  proportions  during 
periods  of  combat  while  skin  disorders  represented  larger  percentages  of 
the  overall  illness  totals  during  non-combat  periods.  Among  the  carriers, 
the  category  of  genitourinary  disorders  accounted  for  a  much  larger 
percentage  of  the  post-conflict  outpatient  visits  than  visits  to  sickbay 
during  the  conflict. 


Discussion 

Shipboard  illness  rates  during  the  Vietnam  conflict  were  contrasted 
with  rates  after  the  cease-fire  while  controlling  for  the  variables  of 
geographical  region  and  ship  size.  Total  outpatient  illness  rates  aboard 
both  the  Navy's  largest  and  smallest  combat  vessels  were  found  to  be  higher 
in  East  Asia  after  hostilities  ceased  than  during  the  Vietnam  conflict. 
The  overall  rate  difference  was  not  significant  for  the  comparison  between 
the  carriers;  however,  the  rate  for  destroyers/frigatas  was  significantly 
lower  during  combat  operations  than  in  the  year  immediately  following  the 
cease-fire  as  well  as  two  years  subsequent  to  the  discontinuation  of 
hostilities.  In  fact,  among  the  small  ships  a  progressive  increase  in 
illness  incidence  rates  was  seen  from  the  final  years  of  the  conflict  to 
the  year  of  the  cease-fire  to  a  period  two  years  later.  With  the 
exceptions  of  accidents,  which  constituted  a  much  greater  percentage  of  the 
carrier  illness  visits  during  the  conflict,  and  skin  disorders,  which 
accounted  for  a  substantially  higher  proportion  of  the  total  visits  aboard 
small  ships  after  the  war,  no  systematic  shifts  were  seen  in  the 
proportional  representations  of  illness  categories  between  the  combat  and 
post-conflict  periods. 
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Illness  rates  for  carriers  generally  were  low  and  differences  by  level 
of  hostilities  were  slight.  Post-conflict  increases  in  rates  of  infective 
and  parasitic  diseases  as  well  as  genitourinary  disorders  were  linked  to 
elevated  incidences  of  sexually  transmitted  diseases  and  urethritis 
respectively,  and  may  be  attributed  to  the  greater  amount  of  time  spent  in 
foreign  ports.  While  rates  for  respiratory  disorders  and  the  subcategory 
of  nasopharyngitis  were  slightly  higher  during  the  conflict  the  subcategory 
of  upper  respiratory  infections  was  higl.er  for  the  time  period  following 
the  cease-fire.  It  is  quite  possible  that  the  contradictory  differences  in 
these  two  respiratory  subcategories  were  a  reflection  of  differences  in 
disease  labeling  rather  than  in  actual  illness  incidence.  Though  the 
reasons  are  not  readily  apparent,  small  but  significant  rate  increases  were 
also  seen  for  the  categories  of  skin  &  subcutaneous  tissue  and 
musculoskeletal  system  disorders  after  combat  support  operations  ended, 
while  slightly  higher  rates  of  dermatitis  and  symptoms  and  ill-defined  were 
evidenced  during  the  conflict.  The  final  significant  difference  among  the 
carrier  rates  was  a  substantially  higher  rate  of  accidents  during  the 
period  of  hostilities  which  was  probably  indicative  of  the  increased  tempo 
of  operations  associated  with  combat  support  activities. 

Rates  aboard  the  small  ships,  as  previously  stated,  progressively 
increased  over  the  three  years  subsequent  to  the  cease-fire.  These  rises 
in  illness  incidence  aboard  the  destroyers  and  frigates  were  generally 
confined  to  the  communicable  disorders  categories  (respiratory,  infective 
and  parasitic,  skin  and  subcutaneous  tissue). 

Perceived  need  for  medical  attention  likely  played  a  role  in  the 
outpatient  visit  rate  differences  aboard  small  ships.  The  categories  of 
respiratory  disorders,  infective  and  parasitic  diseases,  skin  and 
subcutaneous  problems  were  responsible  for  over  seventy-five  percent  of  the 
increase  in  visits  between  the  conflict  period  and  those  occurring  in  the 
subsequent  time  frames.  As  these  are  not  typically  disabling  conditions, 
it  is  quite  possible  that  during  combat  operations  some  crewmembers  did  not 
believe  these  health  problems  warranted  a  visit  to  sick  bay.  Indeed, 
higher  proportions  of  the  sick  bay  visits  were  accounted  for  by  accidents 
during  the  combat  deployments  than  during  the  post-conflict  time  frames 
suggesting  that  there  may  hc,ve  been  a  "severity"  component  to  the 
differences  in  outpatient  visit  rates  across  time  periods. 
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In  conclusion,  the  increased  level  of  disease  incidence  seen  among 
ground  troops  was  not  evidenced  among  the  combat  forces  afloat  examined. 
Exposures  to  foreign  viruses  undoubtedly  are  less  among  forces  afloat  than 
ashore.  In  addition,  perceived  need  for  attention  to  minor  medical 
problems  by  personnel  aboard  ships  during  combat  operations  appeared  to  be 
less  than  that  experienced  by  peacetime  forces  afloat.  Thus,  differences 
between  the  present  findings  and  the  previous  investigation  also  may  be  a 
reflection  of  the  different  illness  measures  used,  i.e.,  the  reduction  in 
shipboard  outpatient  visits  during  combat  may  reflect  minor  medical 
problems  to  a  greater  degree  than  ground  troop  DNBI  hospital  admissions. 
Combat  illness  pattern  differences  between  forces  afloat  and  ashore  may 
also  reflect  the  dissimilarities  in  the  treatment  locales.  An  illness 
episode  for  a  member  of  a  shipboard  crew  during  a  combat  deployment  leads 
to  a  situation  (sick  in  quarters)  where  that  individual,  far  from  being 
less  vulnerable  to  an  enemy  attack,  is  at  greater  risk  by  not  being 
immediately  aware  should  a  threat  arise.  This  is  in  direct  contrast  to 
what  amounts  to  a  temporary  reprieve  from  battle,  with  a  reduced  threat, 
for  the  foot  soldier  whose  immunological  system  can  no  longer  fend  off 
illness  and  must  seek  treatment  away  from  the  front  lines.  Until 
additional  data  can  be  obtained  and  analyzed  caution  should  be  exercised  in 
applying  findings  from  field  combat  troops  to  shipboard  populations. 


8 


References 


1.  Palinkas,  L.A.,  Coben,  p.,  Disease  and  Non-Battle  Injuries  among  U.S. 
Marines  in  Vietnam.  Report  No.  86-5,  Naval  Health  Research  Center,  San 
Diego,  CA  1986. 

2.  Ader,  R.  (Ed.'1:  Psychcneuroimmunoiogy.  New  York,  Academic  Press,  1981. 

3.  Jemmott,  J.B.,  Locke,  S.E.,  Psychosocial  Factors,  Immunologic 
Mediations,  and  Human  Susceptibility  to  Infectious  Disease:  How  much  do  we 
know?  Psychological  Bulletin,  95,  78-108,  1984. 

4.  Rubin,  R.T.,  Gunderson,  E.K.E.,  Arthur,  R.J.,  Life  Stress  and  Illness 
Patterns  in  the  U.S.  Navy.  IV  Environmental  and  Demographic  Variables  in 
Relation  to  Illness  Onset  in  a  Battleship's  Crew.  Journal  of  Psychosomatic 
Research,  Vol.  15,  277-288,  1971. 

5.  Blood,  C.G.,  Griffith,  D.K.,  Ship  Size  as  a  Factor  in  Illness 
Incidence.  Report  No.  88-48.  Naval  Health  Research  Center,  San  Diego,  CA, 
1988. 

6.  Blood,  C.G.,  Pugh,  W.M.,  Griffith,  D.K.,  Nirona,  C.B.,  Medical  Resource 
Planning:  Rates  of  Illness  for  Various  Operational  Theaters.  Report  No. 
88-42.  Naval  Health  Research  Center,  San  Diego,  CA  1988. 

7.  Rubin,  R.T.,  Gunderson,  E.K.E.,  Doll,  R.E.,  Life  Stress  and  Illness 
Patterns  in  the  U.S.  Navy.  I.  Environmental  Variables  and  Illness  Onset  in 
an  Attack  Carrier's  Crew.  Archives  of  Environmental  Health,  Vol.  19, 
740-757,  November  1969. 

8.  Pugh,  W.M.,  Gunderson,  E.K.E.,  Effects  of  Shipboard  Environmental 
Conditions  on  Health.  International  Shipboard  Environmental  Design 
Conference,  Vol  II.  College  Park,  MD:  University  of  Maryland  Center  of 
Adult  Education,  22-41,  1975. 

9.  Pugh,  W.M.,  Gunderson,  E.K.E.,  Individual  and  Situational  Predictors  of 
Illness.  Report  No.  75-20.  Naval  Health  Research  Center,  San  Diego,  CA 
1975. 


9 


10.  8UMEDINST  6300.2A  Medical  Services  and  Outpatient  Morbidity  Reporting 
System.  Instructions  for  completing  the  Medical  Services  and  Outpatient 
Morbidity  Report  ( NAVMED  6300/1).  December  1979. 

11.  Dunn,  O.J.,  On  Multiple  Tests  and  Confidence  Intervals. 
Communications  in  Statistics,  3,  101-103,  1974. 


10 


TM££  1.  rriAFRS  DCHHCE  PBCPSO  U.S.  MVf  AEBORMT  CWRURF  DLRDG  ttO  AFTER  VIEMM  COLLECT 


1957-1972  1973 


FFBJLEtCY 

dEPdE 

EFEQUENZ? 

RPOE 

MHZITVE  fto  EPHASme 

252 

0.778 

643 

1.470* 

DIAJWEA 

58 

0.179 

65 

0.149* 

SEJOMIY  TRPNMTED  DD5ESSES 

72 

0.222 

482 

1.102 

CEWaOWICSIS 

29 

0.090 

61 

0.139 

sccoons,  huriticnpil  £  memcltc 

13 

0.040 

6 

0.014 

EEHVORL 

56 

0.173 

57 

0.130 

AUXHX  AELEE 

5 

0.015 

0 

0 

N-FJCUB  SHIER  £  SENSE  CK3*6 

161 

0.497 

134 

0.306 

arms  mrovcrrms  extern 

101 

0.312 

102 

0.233 

HSWUIRf  SCTEPl 

664 

** 

2.051 

709 

1.621* 

LEHR  PESPIRWCFY  fflETTICN 

102 

0-315** 

301 

0.688 

^W^CIWR&GITISi/PWR£C^^S 

319 

0.985 

210 

0.480 

INFIUEEEA 

92 

0.284 

127 

0.290 

ehoeshve  sheer 

134 

0.414 

IB 

0.258 

OENnaRDMV  SiSIER 

117 

0.361 

792 

1.811** 

inEimms  (mn-seofic) 

95 

0.293 

460 

1.052 

son  &  sunnmEOB  tessle 

308 

0.951 

604 

1.381* 

OFiaixns 

24 

0.074** 

34 

0.078 

CER7OTITS 

180 

0.556 

62 

C.142 

HHUCETCIEJM.  SCTER 

31 

0.096 

294 

0.672* 

SWOB  £  nii-EEFIMD 

99 

** 

0.306 

30 

0.069 

JC3EBUS,  R1SCNRCB,  £  VDXEN3 

668 

2.063** 

319 

0.729 

TOM.  CF  mJCR  OTBGCREES 

2503 

7.730 

3701 

8.462 

NJHR  CF  MWRYS  323,787  437,370 

aHMES  APE  PER  1,000  SHSN3IH  PER  CAY. 

*  PCET-COFLICr  ILLNESS  RATE  IS  SICKOTCTNIIY  HIGHER  TWN  BTCEENCE  RME  OKHC  KKnUITES. 

**  QO«Kr  SLFPCRT  IUAESS  RPOE  IS  SJCNTFICANIIY  HTO€R  THAN  DCTEBEE  RFQE  AFTER  ORSB-FIFE. 
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neauENCf 

rmjJEta  ikee 

INFECTIVE  AND  EAHASTIIC 
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3.522 

1133 

4.179 

1160 

6.772 

DIAFFttA 

47 

0.895 

244 

0.900 

178 

1.030 

SEMMiy  TRPNMTIH)  DISEASES 

101 

1.923 

653 

2.408 

579 

3.359* 

mmicEWinsis 

24 

0.457 

156 

0.575 

242 

1.409 

ENDOCROE,  fUmma^L  &  EEUBOLIC 

6 

0.114 

20 

0.074 

73 

0.422 

EXfflftORAL 

5 

0.055 

120 

0.443* 

42 

0.243 

ALOCHX  ABUSE 

0 

0 

3 

0.011 

16 

0.093 

EERUCLE  SV5IH1  &  SENSE  CR3*6 

26 

0.495 

211 

0.778 

91 

0.527 

aims  MEDiAvCims  exetnpi 

26 

0.495 

211 

0.778 

91 

0.527 

respuracro  shew 

184 

3.503 

2061 

7.601* 

1335 

7.725* 

UPPER  FESETRKKRl’  MPCIICN 

119 

2.265 

1088 

4.0' 3* 

784 

4.537 

41 

0.781 

628 

2.316 

364 

2.106. 

IMUJENZA 

5 

0.095 

71 

0.262 

86 

0.498 

DKISnVE  SVSEEH 

29 

0.552 

278 

1.025 

198 

1.146 

OENnaWNMOf  S5SIEM 

66 

1.256 

512 
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291 

1.684 
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55 
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205 

1.186 
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26 

0.495 
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2.969* 
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8 

0.152 
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55 
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0 

0 
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0.266 

51 
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KH3XCQREUE3AL  SCTEM 
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0.971 

301 
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6 
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0.156 
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2.257 
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12.622 
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21.373* 

436c 
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52,528 

271,132 

172,812 

aRPJES  ARE  EER  1,000  SIREN31H  ER2. 

*  pcer-amicr  iuaess  rme  is  sicNinam^  ma*R  tun  uchme  ewe  oktg  hositliites. 
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VIETNAM  YEAR  OF  TWO  YEARS 

WAP.  CEASE-FIRE  FOST  CONFLICT 


FIGURE  1.  OUTPATIENT  ILLNESS  RATES  ABOARD  DESTROYERS/ 
FRIGATES  DURING  AND  AFTER  THE  VIETNAM  WAR 
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